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COMPOSITE MATERIALS 


Fabrication and Permanent Joining of Metal-Matrix 
Composites 

947D0064A Kiev AVTOMATICHESKAYA SVARKA 

in Russian No 4, April 1994 pp 49-55 


[Article by V. R. Ryabov, Doctor of Technical Sci- 
ences, Institute of Electric Welding imeni Ye. O. 
Paton, Ukrainian Academy of Sciences; submitted 14 
Jan 1994; UDC 621.763+621.791:669-419] 


[FBIS Abstract] Current trends in the fabrication and 
application of metal-matrix composites, primarily in 
Ukraine, were surveyed. The article focused on three 
main areas: reinforcing fillers, advanced fabrication 
processes, and the latest techniques for permanently 
joining metal-matrix structures. The section on rein- 
forcement surveyed trends in the application of carbon 
and silicon carbide fibers, high-strength steel wire, and 
fibrous crystals made from silicon carbide, aluminum 
oxide, and other materials. Several examples of signif- 
icant improvements in the physical and mechanical 
characteristics of aluminum, magnesium, and tita- 
nium-based MMC components fabricated with these 
fibers were provided. In the section on advanced 
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fabrication processes, brief mention was given to 
trends in conventional fabrication techniques, while 
most of the discussion highlighted more advanced 
processes such as electron-beam vapor-phase and 
plasma spray fabrication. Some examples of composite 
materials made with these processes were also briefly 
described and characterized. The third part of the 
article discussed the problems of joining advanced 
metal matrix components to each other and to conven- 
tional steel, titanium, and aluminum alloys. Pressure- 
welding techniques such as contact, diffusion, and 
magnetic force welding are the most commonly used, 
since the temperatures employed are either too low or 
the duration of the processes too short for the rein- 
forcing fibers to be damaged by the heat applied. Seam 
and spot welding are also used for certain applications 
such as the lap welding of stiffening elements to 
thin-walled linings and panels. Magnetic welding can 
be used to join rounded elements such as pipe fittings 
and assemblies up to 60 mm in diameter. Composites 
can also be used as filler materials for welding different 
types of metals together and for surfacing metals, 
especially aluminum castings. Numerous other exam- 
ples of specific joining and surfacing applications were 
provided. Figures 7; references 10: Russian. 
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Synthesis of Adders for a Modified Three-Module 
Residue Class System Based on Local Coding 
957G0001A Riga AVTOMATIKA I VYCHISLITENLAYA 
TEKHNIKA in Russian No 4, Jul-Aug 1994 (manuscript 
received 5 Apr 1994) pp 3-12 


[Article by L. B. Avgul, S. V. Kurnosenko; UDC 
681.301) 


[FBIS Abstract] A method is proposed to synthesize 
high-speed multi-operand adders for modified three- 
module residue class systems. The method is based on 
the principle of local coding. Boolean truth tables are 
replaced with local codes for the functions. Local codes 
are used in the disjunctive and polynomial decompo- 
sition of a system of Boolean functions with a non- 
trivial pariial symmetry descri bing the operation of 
these adders. This substantially simplifies the synthesis 
process and yields a number of adder structures with 
different characteristics. Maximum adder speed is 
independent of the value of the module and the 
number of terms, and is only affected by gate delays. 
Figures 2; tables 2; references 4: 3 Russian, | Western. 


Optimization of Discrete Simulation Systems (An 
Overview) 

957G0001B Riga AVTOMATIKA I VYCHISLITENLA YA 
TEKHNIKA in Russian No 4, Jul-Aug 1994 (manuscript 
received 13 Apr 1994) pp 13-25 


[Article by V. L. Vysypkov, Yu. A. Merkuryev, L. A. 
Rastrigin; UDC 681.51.015] 


[FBIS Abstract] The problem of optimizing simula- 
tions of discrete systems is examined using a classifi- 
cation of possible situations in the optimization pro- 
cess . Situations frequently encountered in the 
optimization of simulations of discrete systems are 
listed and analyzed. Algorithms are presented which 
search for optimal values of the parameters of the 
simulation in various situations. Vector and multi- 
model target functions are studied. Implementation of 
one of the algorithms is shown using the example of an 
actual production system. Successful use of the opti- 
mization tools presented in this paper depends com- 
pletely on effective reduction of the necessary number 
of simulation iterations. The methods developed here 
may be further improved by creating an expert system. 
Figures 3; table 1; references 14: 10 Russian, 4 
Western. 
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Discrete Fast Fourier Transform Algorithms with 
Data Representation in Fields of Algebraic Numbers 
957G0001C Riga AVTOMATIKA I VYCHISLITENLAYA 
TEKHNIKA in Russian No 4, Jul-Aug 1994 (manuscript 
received 5 May 1994) pp 64-69 


[Article by V. M. Chernov; UDC 519.725] 


[FBIS Abstract] This paper examines methods of syn- 
thesizing discrete fast Fourier transform algorithms 
based on representation of the input data and trans- 
form parameters in the form of elements of a field of 
algebraic numbers. Synthesis of fast algorithms is 
understood to mean optimal representation of input 
data and transform parameters relative to selected 
computational criteria. This approach asymptotically 
reduces the multiplicative complexity of calculating a 
discrete Fourier spectrum by 15-20% compared with 
the best known algorithms. There is some increase in 
additive complexity to achieve this. A split-radix algo- 
rithm is used to develop the Fourier transform algo- 
rithms. References 10: 6 Russian, 4 Western. 


Regeneration Control in Memory Affected by 
ionizing Radiation 

957G0003 Moscow PRIBORY ! SISTEMY 
UPRAVLENIYA in Russian No 7, Jul 1994 pp 22-24 


[Article by T. G. Samkharadze; UDC 
681.327.2:681.326.35] 


[FBIS Abstract] This paper begins with a discussion of 
determination of the optimal length of time between 
regeneration periods for memory exnosed to radiation 
in order to minimize computer downtime (during 
regeneration) and information loss. The radiation con- 
ditions are a key factor to be considered, as they affect 
the rate of destruction of stored information. Produc- 
tivity can be increased by not regenerating memory 
areas which have not been accessed to store informa- 
tion, as well as those which have not been accessed in 
a given period of time. Radiation fields of varying 
intensity present a special problem. One must be able 
to automatically change the rate of regeneration when 
fields become more iniense. This paper presents a 
schematic of a device which automatically changes the 
frequency of regeneration of dynamic memory. The 
device is described. It includes sensors to monitor a or 
8 radiation, as well as electromagnetic field strength. 
The operation of the device is discussed. The selective 
regeneration described above is implemented in this 
device. Figures 2; references 3 (Russian). 
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AVIATION AND SPACE TECHNOLOGY 


Problem of Creating Noise-Reducing Materials in 
Aviation 

957F0002 Mos cow VESTNIK MASHINOSTROYENIYA 
in Russian No 9, Sep 1994 pp 35-37 


[Article by A. G. Bratukhin, R. Ye. Shalin, A. G. 
Munin, B. V. Perov, G. P. Mashinskaya, V. M. 
Kuznetsov, S. A. Chebanyuk, State Committee of the 
Russian Federation on Defense Industries, State Sci- 
entific Center of the Russian Federation of the AIll- 
Russian Scientific Research Institute of Aviation 
Materials, State Scientific Research Center of the 
Zhukov Central Aerohydrodynamic Institute; UDC 
629.7:6220.22=419.8] 


[FBIS Abstract} This paper examines several aspects of 
aviation noise reduction and the expediency of using 
new polymer composite materials for this purpose. 
Typical measures taken to reduce noise include the 
creation of low-noise engines, consideration of acous- 
tics in the design, determination of the optimal takeoff 
and landing trajectories, and the use of sound- 
absorbing and vibration-damping materials. Typical 
three-layer sound-absorbing structures are described. 
The use of these structures is limited due to their large 
mass and the complexity of manufacturing them. 
Attention is focused on the ATM group of fibrous 
materials produced in Russia, which are highly effec- 
tive in noise reduction. The frequency characteristics 
of various polymer composite materials, including 
ATM materials, are studied. Figures 5; references 4 
(Russian). 


Charging of a Communication Satellite 
Considering the Conductivity Current in Fluxes of 
High Energy Space Plasma 

957F007 Moscow VESTNIK MOSKOVSKOGO 
GOSUDARSTVENNOGO TEKHNICHESKOGO 
UNIVERSITETA: SERIYA MASHINOSTROYENIYE 
in Russian No 2, Apr-Jun 1994 pp 71-77 


[Article by V. V. Savichev, I. Y. Skryabysheva, 
Bauman Scientific Research Institute of Applied 
Mathematics and Mechanics of Moscow State Tech- 
nical University, Central Research Institute of 
Mechanical Engineering; UDC 533.9(201)] 


[FBIS Abstract] Key features of the algorithms and 
software used to calculate electric potentials around a 
spacecraft with a complex geometry in high-energy 
magnetospheric fluxes are examined. Some limit on 
the number of structura! elements which could be 
examined was imposed by hardware and software 
limitations. Examples are presented of calculations 
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done for the Gorizont communication satellite. The 
differential charge on the surface of the satellite model 
helps create regions with a large field gradient when the 
surface has coatings which are charged to potentials on 
the order of several kilovolts. Consideration of the 
conductivity current, which makes it possible to cor- 
rect the maximum potentials of dieleciric coatings of 
satellite surface materials, and replacement of the 
standard polyethylene terephthalate coating, PET-OA, 
with a polyimide coating, PMIE-OA, help to substan- 
tially reduce the level of charging, which is exhibited in 
the field structure n ear the surface. Figures 3; tables 4; 
references 7: 3 Russian, 4 Western. 


OPTICS AND HIGH-ENERGY 
TECHNOLOGY 


Russian Laser Producers Seek Investors 


957F0003A Moscow KOMMERSANT DAILY in Russian 
13 Oct 1994 p 10 


[Article by Roman Prokolov: ‘Russian Laser Special- 
ists Concerned With Finding Investors’’] 


[FBIS Translated Text] The first international 
conference ‘Lasers: International Cooperation With 
Russia” was opened yesterday in Moscow’s Central 
Palace of Tourism. The organizers of the measure—-the 
Laser Association (LAS), which includes over 150 insti- 
tutional members from different countries, and the RF 
Ministry of Science and Technical Policy—feel that 
their main task is to attract investors for introduction of 
Russian high technologies. One hundred fifty Russian 
scientists, industrialists and businessmen and their col- 
leagues from the USA, Germany, France, Belgium and 
Hongkong were invited to participate in the conference. 
An exhibit of laser equipment and technology 
was opened concurrently with the beginning of the 
conference. 


In the opinion of LAS President Ivan Kovsh, who is 
striving to establish international cooperation among 
laser specialists within the framework of the associa- 
tion, the matter of attracting investments has turned 
out to be much more complex than conversion of 
defense enterprises producing laser equipment. Com- 
mercialization of Russian laser producers is pro- 
ceeding rather smoothly: At least, over half of the 125 
projects displayed at the conference (in the areas of 
communication, transportation and medicine) have a 
clear commercial orientation, and are open to inves- 
tors. The problem is that the period of return on these 
projects is 2-3 years as a rule. Nonetheless, the LAS has 
already managed to attract a German government 
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organization for joint implementation of 20 Russian 
projects. This organization has invested over DMI 
million in them. 


The laser equipment exhibition showed that rather 
than seeking rich partners in the West, some devel- 
opers are looking for Russian investors. In particular, 
the Moscow BFT concern has become the new owner 
of the world’s only laser perforator that takes blood 
samples for analysis ($400; contact with the patient’s 
body is totally excluded), and of the Oka therapeutic 
laser apparatus ($500) to treat prostitis, impotency and 
other urological diseases. The concern purchased the 
controlling shares in the Sergach Electrical Machinery 
Plant, where this equipment is manufactured. In the 
words of BFT marketing director Gleb Ibragimov, the 
concern, which made the initial financial infusions 
into the plant, is now working to market the products 
in internal and foreign markets. However, to reach the 
end goal—fundamental restructuring of the enterprise 
for production of equipment at Western standards to 
fill Western orders—will require in Mr. Ibragimov’s 
estimation from 40 to 80 billion rubles. The BFT 
cannot do without a solid partner in this matter, and 
the company is now looking over proposals from Ernst 
& Young for selecting such investors (note that Ernst & 
Young requested $200,000 for its services, which is 
comparable to the amount invested by the BFT into 
the laser program this year). 


Among other commercial exhibits at the exhibition, we 
can note a development of the Lazer-Kompakt firm—a 
solid-state laser emitting in the green spectrum ($800), 
which can be used for optical testing, spectroscopy, 
and telecommunication. The laser device manufac- 
tured by the Metrokvant Company is intended for 
show business. Costing $20,000, it can create color 
images on screens of different sizes, including against 
natural backgrounds. 
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NUCLEAR AND NON-NUCLEAR 
ENERGY 


Effect of Plasma and Ion Fluxes on the Surface 
Properties of Vanadium and Its Alloys 


957F0008 Moscow METALLY in Russian No 5, 
Sep-Oct 1994 (manuscripi received 26 Nov 1993) pp 3-8 


[Article by V. I. Vasilyev, L. I. Gomo zov, M. I. 
Guseva, V. A. Dergachev, A. N. Mansurova, S. S. 
Tserevitinov; UDC 669.292.5:616-001.2] 


{[FBIS Abstract] Vanadium and vanadium alloys are 
promising materials for thermonuclear reactors due to 
their rapid drop in induced radioactivity, low embrit- 
tlement in neutron irradiation, and the virtual absence 
of vacancy blistering. These materials also have a 
relatively low atomization level. When vanadium is 
alloyed, one can control radiation erosion of a surface 
bombarded by helium ions. However, the effect of 
plasma breakaway on surface erosion in vanadium 
remains unstudied. This paper simulates the effect of 
plasma breakaway on the erosion, structure, and chem- 
ical composition of vanadium alloys irradiated by 
intense fluxes of hydrogen plasma. The effect of 
plasma irradiation on the mechanical properties of 
surface layers was also studied. Results for pure vana- 
dium are presented for comparison. Alloys are more 
durable than pure vanadium or titanium alloys. All 
samples exhib ited fractures, chipping, flaking, and in 
some regions, melting. Surface structure modification 
is virtually independent of the type of vanadium alloy. 
A change in chemical composition was observed in the 
surface layer (less oxygen, more carbon after irradia- 
tion). The main components of the alloy were redis- 
tributed and construction materials from the acceler- 
ator were adde d. Surface effects only reached a depth 
of less than 3-6 um. Alloying of vanadium with 
hafnium helps reduce atomization; addition of chro- 
mium increases atomization by almost a factor of two. 
Addition of molybdenum has virtually no effect. There 
was no systematic difference in microhardness 
after irradiation. Figures 2; tables 2; references 14: 
8 Russian, 6 Western. 
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Mechanism of Absorption of Microwave Radiation 
by Biological Membranes 

947C0356A Moscow BIOFIZIKA in Russian 

Vol 39 No 3, May-Jun 1994 pp 485-489 (manuscript 
received 12 May 1994) 


[Article by G. I. Ovchinnikova and Yu. F. Korosteleva, 
Department of Physics, Moscow State University 
imeni M. V. Lomonosov (Signed to press 7 Mar 1994)] 


[FBIS Abstract] The mechanism of interaction of bio- 
logical membranes with microwave electromagnetic 
fields, based on transit time effects of charge carriers 
ensuring ion transport in the membranes was 
described and discussed. An additional mechanism of 
radiation absorption appearing in the super-high fre- 
quency range was associated with transit time effects of 
the charge carriers, ensuring ion transport in the bio- 
logical membranes. Commensurability of the transit 
time of the carriers with the period of the external field 
produced acceleration of the carriers and appearance 
of additional active conductivity and, thus, to radia- 
tion absorption. Computation of the transit time of 
carriers in translation diffusion mechanisms showed 
that the biological membranes could be considered to 
be a dielectric diode with conductivity and capacitance 
dependent upon the transit angle which produced 
additional energy absorption by the carriers. If the ion 
transport in the membrane is realized by ions of 
different mass and charge, shift of dispersion into a 
lower short-wave region or expansion of the region of 
dispersion is possible. Figures 4; references 7: 5 Rus- 
sian; 2 Western. 


Mathematical Modelling of Interaction of Local 
Anesthetics with Surface of Biomembrane of 
Nerve Fiber 

947C0356B Moscow BIOFIZIKA in Russian 

Vol 39 No 3, May-Jun 1994 pp 496-501 (manuscript 
received 15 Apr 1993) 


[Article by G.A. Isayeva and P.P. Isayev, Voronezh 
State Pedagogical Institute (Signed to press 7 Mar 94) 
UDC 577.3] 


[FBIS Abstract}Mathematical models depicting the 
interaction of anesthetics with the surtace of an excited 
biomembrane of a nerve fiber and receptors of ion 
channels during conductor anesthesia were described 
and analyzed. Correlation equations directly taking 
into account the size and shape of the molecules and 
the strength of interaction with the biomembrane 
surface of the nerve fiber most closely resembled 
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electro-physiological data obtained by measuring min- 
imal blocking concentrations of the anesthetics in 
intercellular or intracellular solutions, causing isola- 
tion of the pain spike in the fiber. A computational 
method of determining physical-chemical parameters 
for construction of mathematical models by calcu- 
lating critical properties of the substances studied was 
developed and discussed. Biological indicators of the 
biological activity were calculated and possibilities for 
using the heuristic equations for prediction purposes 
were determined. References 24: 12 Russian; 12 
Western. 


Non-parametric Model of Regulation of Arterial 
Pressure Level by System of Most Rapid 
Mechanisms 

947C0356C Moscow BIOFIZIKA in Russian 

Vol 39 No 3,May-June 1994 pp 507-510 (manuscript 
received 16 Apr 1994) 


[Article by L.V. Nedorezov and B.N. Nedorezova, 
Institute of Medical and Biological Cybernetics, 
Siberian Department, Russian Academy of Medical 
Sciences, Novosibirsk (Signed to press 7 Mar 1994)] 


[FBIS Abstract] Examination of a mathematical model 
of arterial blood pressure regulation included consid- 
eration of mechanisms of regulation of the barore- 
ceptor mechanism, the chemoreceptor mechanism, 
ischemic response of the central nervous sysytem and 
“tension relaxation’. All dynamic regimes of the 
model and conditions of realization of normal, 
hypotensive and hypertensive states of the organism 
were determined. It was shown that oscillatory regimes 
did not occur after disturbance of the threshold rela- 
tionships for inclusion of mechanisms in the process of 
regulation in the system but there is the possibility of 
realizing regimes with some persistent stationary 
states. Figure 1; references 11: 10 Russian; 1 Western. 


Study of Changes of Fine Structure of Constant 
Electric Field of Man During Some Eye Diseases 
947C0356D Moscow BIOFIZIKA in Russian 

Vol 39 No 3, May-Jun 1994 pp 511-514 (manuscript 
received 7 Feb 1994) 


[Article by G.N. Zatsepina, N.N. Goryunov, T.O. 
Yeliseyeva, et al., Department of Physics, Moscow 
State University imeni M.V. Lomonosov (Signed to 
press 7 Mar 1994)] 


[FBIS Abstract] A study of the possibility of diagnosis 
and treatment of eye diseases by studying changes of 
the state of the electrical system of regulation of vital 
activity processes (changes of the fine structure of the 
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constant electrical field of the patient) involved con- 
sideration of cataract, glaucoma and toxic neuritis of 
the optic nerve. The difference of electrical! potentials 
for persons with normal visual function was measured 
for comparison. The potential differences were mea- 
sured between three points on the facial skin and a 
point at the corner of the nail couch of the forefingers 
of both hands. The reference point was located on the 
neck. The potential difference between all of the mea- 
sured points and the reference point differed for all of 
the diseases studied, indicating that the fine structure 
of the electric field changes in a different way in all of 
these diseases. Reference | Russian. 


Controlled Action of Pulsed Electromagnetic Field 
on Central Nervous System 

947C0356E Moscow BIOFIZIKA in Russian 

Vol 39 No 3, May-June 1994 pp 515-518 (manuscript 
received 30 Mar 1993) 


[Article by V.A. Pestrayayev, Ural State Medical Insti- 
tute, Ekaterinburg (Signed to press 7 Mar 94)] 


[FBIS Abstract] Studies of five mongrel rats showed 
that the weak effects of a pulsed (1 ms) electromagnetic 
fields (173 A/m) with dynamic frequency-pulsed mod- 
ulation, regulated by feedback from an electrocortico- 
gram and effects with fixed frequency of tracking of 
pulses in the infra-low frequency range have a different 
effect on the change of the functional state of the 
central nervous system of the rats in the sleep- 
wakefulness cycle. The first regime of effect was more 
effective for changing the nature of the bioelectric 
activity of the cerebral cortex while the second was 
more effective for supporting existing processes of 
synchronization. The study showed that selection and 
periodic change in time of regimes of effect of a pulsed 
electromagnetic field can promote development of new 
physiotherapeutic methods of controlled change of the 
nature of the overall bioelectrical activity of the cere- 
bral cortex, based on feedback. Figure 1; references 7 
Russian. 


Anti-thrombotic and Thrombolytic Activities of 
TPA Isolated From Monolayer Cell Culture 
947C0382A Moscow IZVESTIYA AKADEMII NAUK. 
SERIYA BIOLOGICHESKAYA in Russian 

No 3, May-June 1994 (manuscript received 

14 July 1993) pp 468-471 


[Article by L.A. Lyapina, V.Ye. Pastorova, G.A. Kov- 
alchuk, M.I. Leykina, G.A. Leykina and I.A. Polyak- 
ova, Biological Faculty, Moscow State University; 
UDC 612.115-086.833] 
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[FBIS Abstract] TPA (tissue plasminogen activator) 
was successfully extracted from the water-soluble frac- 
tion of a monolayer epithelial cell culture—derived 
from embryonic porcine kidneys—by gel filtration on 
Sephadex G-75 and elution with tris-glycine buffer, pH 
8.3. Subsequent testing on 180-200 g male rats dem- 
onstrated that intravenous administration of the TPA 
(181.9 IU/200 g) 2-3 before challenge with exogenous 
thromboplastin reduced mortality to 20%. Further- 
more, the TPA treatment was 100% effective in pro- 
tecting against administration of plasminogen 
activator. Accordingly, the monolayer cell culture 
under evaluation can be regarded as a promising and 
stable source of TPA. Tables 2; references 13: 
7 Russian, 6 Western. 


Innovations in Methanogenesis Technology 
947C0382B Moscow IZVESTIYA AKADEMII NAUK. 
SERIYA BIOLOGICHESKAYA in Russian 

No 3, May-June 1994 (manuscript received 

14 Oct 1993) pp 492-497 


[Article by I.A. Kolomiyets, I.A. Skudina and L.V. 
Moiseyenko; UDC 574.6] 


{[FBIS Abstract} Factor analysis was conducted to 
improve the efficiency of bioreactor technology 
designed for methane production from cattle manure. 
Of the three option analyzed—addition of exogenous 
urea, intense homogenization, pretreatment with aer- 
obic microbial flora—the last was shown to be most 
cost effective and productive. Preiiminary aeration for 
two days facilitated methane yields on the order of 200 
mg/g of organic matter in the subsequent anaerobic 
phase. Other factors favoring high methane yields 
included an initial moisture content of 35-86% and a 
steady 40 C temperature. Figures 2; tables 4; references 
8 (Russian). 


Recommendations for Smal! Bioenergy Reactor 
Technology 

947C0382C Moscow IZVESTIYA AKADEMII NAUK. 
SERIYA BIOLOGICHESKAYA in Russian 

No 3, May-June 1994 (manuscript received 

14 Oct 1993) pp 497-703 


[Article by I.A. Kolomiyets; UDC 574.6] 


[FBIS Abstract] An analysis of recent trends in biore- 
actor technology for methane production at family 
farms demonstrated that small units with capacities of 
5 to 50 m* appear most suitable in terms of cost- 
effectiveness and substrate utilization. The actual 
reactor volume chosen is predicated on the type of 
farm and volume of manure available. Added advan- 
tages accrue when the use such reactors is combined 
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with energy harvesting by other nontraditional means, 
such as solar collectors and wind turbines. Tables 3; 
references 4 (Russian). 


Distribution of Samples by Density of Bacterial 
Contamination in Premises Intended for Different 
Purposes 

947C0475 Mo scow GIGIYENA I SANITARIYA 

in Pussian (manuscript received 28 Mar 1994) No 6, 
June 1994 pp 40-42 


[Article by V. K. Tikhomirov, A,. A. Nesterenko, V. S. 
Lobastov and N. I. Nikitin; Scientific Research Insti- 
tute of Microbiology, Russian Federation Ministry of 
Health, Kiev UDC 613.636-078] 


{[FBIS Abstract] In order to explain regularities of 
distribution of samples by density of bacterial contam- 
ination, the level of microflora on horizontal sufaces of 
two areas was established by prolonged observation. 
The premises were approximately the same in area but 
were used for different purposes and, especially, were 
ventilated by different means. Area A had sources of 
generation of aerosols (laboratory fermenters and cen- 
trifuges) and was equipped with forced ventilation, 
conveying the air in one direction. Area B was a 
surgical-dressing unit not having permanent sources of 
aerosols and ventilated naturally. The distribution of 
samples by density of bacterial contamination was 
express ed satisfactorily by the equation An/ 
n=(a/xb)cubed. The value of coefficient of a was 0.354 
for area A and 0.182 for area B and the value of 
coefficient b wass 0.253 and 0.429 respectively. The 
median value cannot be used for comparison of the 
levels of bacterial contamination of the different areas 
because of the high margin of error. Figures 2; refer- 
ences 9 Russian 


Mechanism of Reciprocal Effects of Acetylcholine 
on Oxidation of a-Ketoglutarate and Succinate in 
Heart and Liver Mitochondria. Factors 
Influencing Detection of Acetylcholine Effect 
947C0489A Kiev UKRAINSKIY BIOKHIMICHESKIY 
ZHURNAL in Russian Vol 66 No 1, Jan-Feb 1994 
[manuscript submitted 28 July 1993] pp 41-49 


[Article by N. M. Doliba, M. Z. Vatamaniyk, Dbag 
Mrvan, I. V. Shostakovskaya, M. N. Kondrashova, 
Lvov University imeni I. Franko; UDC 577.151.55] 


[FBIS Abstract] The administration of acetylcholine 
(50 pg per 190 g body weight) to rats and guinea pigs 
causes a reciprocal change in ADP-stimulating respi- 
ration and oxidative phosphorylation when a- 
ketoglutarate and succinate are used. In both cases, the 
ADP/O coefficient is raised. The action is specific for 
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the two substrates and does not appear in the oxidation 
of pyruvate, isocitrate, malate, or glutamate. When a 
mixture of glutamate and malate was oxic:ized, pro- 
ducing a-ketoglutarate via transamination, acetylcho- 
ine stimulated respiration, an effect that was elimi- 
nated U;’ aminooxyacetate. The extent of acetyicholine 
effects was « function of substrate concentration, dura- 
tion of storage of isolated mitochondria, tissue type, 
and animal species. Figures 6, references 20: 15 Rus- 
sian, 5 Western. 


Assessing Anticholinesterase Activity of 
Reversible Inhibitors of Cholinesterase Hydrolysis 
947C0489B Kiev UKRAINSKIY BIOKHIMICHESKIY 
ZHURNAL in Russian Vol 66 No 1, Jan-Feb 1994 
[manuscript submitted 30 Jun 1993] pp 66-72 


[Article by A. P. Brestkin (now deceased), L. P. 
Kuznetsova, Ye. V. Rozengart, Institute of Evolutional 
Physiology and Biochemistry imeni I. M. Sechenov, 
Russian Academy of Sciences, St. Petersburg; UDC 
§77.152.311:577.151.042] 


[FBIS Abstract] Kinetic analysis of cholinesterase 
activity with reversible inhibitors showed that the 
existing methods for defining the type of reversible 
inhibition of enzyme reactions are not reliable. For 
example, mixed inhibition with a correlation of less 
than 0.04 between the competitive inhibition constant 
and the noncompetitive inhibition constant is called 
competitive inhibition. An ideal competitive inhibi- 
tion (K,/K’; = 0) does not appear to exist, for it is 
unlikely that a reversible inhibitor will diminish sub- 
strate sorption on a catalytical center of cholinesterase 
without affecting the deacetylation rate. Ascertaining 
the generalized inhibitor constant K, in cholinesterase 
hydrolysis in acetylcholine or acetylthiocholine should 
be performed if an objective assessment of efficiency is 
desired. Figures |, references | 1: 9 Russian, 2 Western. 


Conductometric Biosensor for Ethanol Detection 
Based on Whole Yeast Cells 

947C0489C Kiev UKRAINSKIY BIOKHIMICHESKILY 
ZHURNAL in Russian Vol 66 No I, Jan-Feb 1994 
[manuscript submitted 6 Aug 1993] pp 78-82 


[Article by Y. I. Korpan, S. V. Dzyadevich, V. P. 
Zharova, A. V. Elskaya, Institute of Molecular Biology 
and Genetics, Academy of Sciences of Ukraine, Kiev; 
Shevchenko Kiev University, Institute of Microbiol- 
ogy, Academy of Sciences of Ukraine, Kiev; UDC 
543.15:577.15.004. 15] 


[FBIS Abstract} A conductometric microbial sensor 
based on living methylotrophic yeast cells (Candidida 
boidinii 706) is described. The sensor is used for 
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assaying ethanol concentration in alcoholic beverages. 
A membrane with yeast cells immobilized in a 2- 
percent Ca-alginate gel is attached to flat gold elec- 
trodes. The changes in conductivity that result from 
the specific consumption of ethanol by the yeast cells 
are registered by a computer. The response time of the 
sensor is less than 5 minutes, and linearity is observed 
in a 5-100 mM alcohol concentration. At 5-8 mM, the 
pH value does not affect the initial signal \evel, but 
increasing buffer capacity results in lower biosensor 
output. The minimum detectable level of alcohol is | 
mM, with relative standard deviation being 10-12 
percent. Storage of the biosensor at 4°C keeps the 
sensor stable for 12 days. Figures 5, references 11: | 
Russian, 10 Western. 


EPIDEMIOLOGY,MICKOBIOLOGY, 
AND VIROLOGY 


Diphtheria Epidemic Process Among Adult 
Russian Population 

947C0348A Moscow ZDRAVOOKHRANENIYE 
ROSSIYSKOY FEDERATSII in Russian No 2, 
Mar-Apr 1994 (manuscript received 12 Jul 1993) 
pp 20- 22 


[Article by I. M. Tymchakovskaya, S. S. Markina, and 
N. M. Maksimova, Rr Ministry of Health, Moscow 
Research Institute of Epidemiology and Microbiology 
imeni G. N. Gabrichevskiy; UDC 616.931- 053.8- 
036.2-07(470)] 


{[FBIS Translated Text]Mass immunization of children 
against diphtheria administered for a long time in all 
countries of the world has lowered morbidity, mor- 
tality and the number of carriers of toxigenic Coryne- 
bacteria diphtheria [CD] [1, 2]. Since the 1970s, it has 
been observed that diphtheria is “growing up”’ in some 
parts of the world [3-5]. In 1989, in Europe 50 percent 
of the cases were adults. In RF [Russian Federation], 
intensification of the diphtheria epidemic process has 
been observed since 1978, due to lack of protection of 
adults whose artificial immunity acquired in childhood 
has disappeared and who were not subject to natural 
immunization due to the low level of circulation of 
toxigenic CD [i]. The existing epidemiological situa- 
tion required adoption of a system of epidemiological 
oversight in 1982, in the RF, and a set of measures 
pertaining to immunization of the adult population 
occupied a considerable place in it. 


In 1986, a new schedule for diphtheria inoculations 
was adopted in our country, according to which ado- 
lescents were revaccinated at the age of 16 years. By 
now tactics have been elaborated for immunizing 
adults according to epidemiological indications and on 


a scheduled basis. ADSM and AD-M toxoids are used 
fo. revaccination of adults against diphtheria. People 
26 years of age and older who have not been inoculated 
within the last 10 years are subject to scheduled 
immunization. When carrying out epidemic-control 
measures, individuals with written confirmation of 
prior inoculations against diphtheria must be immu- 
nized if 10 or more years have elapsed since the last 
inoculations. Adults without such documentation 
receive inoculations on a differentiated basis, with 
consideration of their age and immune status as deter- 
mined by serological tests. 


The results of studying the epidemiological situation, 
which were obtained in the course of carrying out the 
set of measures involved in epidemiological oversight 
made it possible to describe comprehensively the epi- 
demic process among adults and assess the epidemio- 
logical significance of proposed measures. 


It was established that in the 1983-1991 period diph- 
theria occurred sporadically in the RF. In essence, it 
reflected the trend in the epidemic process among 
adults, who accounted for 70 perc. nt of all cases in 
Russia. 


As with any infection controlled by immunoprophy- 
laxis, incidence of diphtheria among children and 
adulis is directly related to level of immunity. On the 
basis of results of serological studies carried out in 
different parts of the republic, it was established that 
nonimmune adults constituted 30 to 60 percent in 
different age groups. 


There is a difference between morbidity level of urban 
and rural population. It is 2-3 times higher in urban 
areas. This is related to more intensive migration 
processes, and existence of large groups of adults in 
cities. Moreover, the quality of organization of active 
detection of diphtheria cases, which is better in cities 
than rural areas, plays a large part. 


Adult morbidity is characterized by leveling off of 
seasonal rises, which cculd be due to the same extent of 
contacts in groups in all seasons. 


During the period of extensive adoption of epidemio- 
logical oversight there was a rise in morbidity due to 
maximum detection of cases with localized forms of 
the disease because of mandatory bacteriological 
testing of patients with sore throat. The highest mor- 
bidity was recorded in 1984 (0.98/100,000 adults) 
More complete detection of diphtheria cases led to 
expansion of the range of the infection. Most of the 
cases in those years were found in the Far East, East 
and West Siberia. 
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Up to 1986, there was prevalence of the 30-39 year 
group in the age structure of diphtheria cases. Not only 
did they present highest morbidity indicators, but also 
the largest number of serious forms of the disease. 


The age composition is directly related to level of 
antitoxic immunity. According to serological studies 
carried out in different parts of the RF, it was estab- 
lished that the number of immune individuals found in 
this age group constitutes 77.5-87.1 percent, whereas 
among children up to 14 years old it did not exceed 4-8 
percent. 


The highest intensive morbidity indicators were found 
in professional groups of adults who had contact, 
because of the nature of their work, with large groups 
of people (workers in trade, domestic services, trans- 
portation, health care, instructors, and others). In these 
groups, morbidity was 2-17 times higher than among 
blue- and white-collar workers. 


As coverage with immunization of adults increased, 
morbidity among them began to decline. In 1986 it 
dropped almost to one-half the 1984 level. It remained 
at the same level, 0.4/100,000, in 1987-1989. By this 
time, 70-90 percent of the adult population had been 
immunized in some regions (Penza, Vladimir, Tyumen 
oblasts and others). Since 1986, there has been a trend 
toward decline of morbidity in all age and professional 
groups. There was dramatic decline among individuals 
30-39 years old, as well as those employed in public 
eating facilities and trade; in 1989, morbidity among 
them decreased by 3.7-8 times. 


However, in 1990-1991 there was a rise in adult 
morbidity in all age aid professional groups in Russia 
as a whole. The indicators showed a 3- fold increase in 
the 30-39 and 40-49 year groups. In 1991, they consti- 
tuted 1.99 and 1.29/100,009, respectively. Regions 
where there was accumulation of nonimmune adults, 
in the presence of intensive migration processes and 
unsatisfactory organization of preventive inoculation 
of the adult population, played a deciding role in 
maintaining the epidemic process and intensity of rise 
in morbidity in those years. At the present time, the 
most adverse situation has developed in the Moscow 
region, St. Petersburg, Saratov and Kaliningrad 
oblasts. 


Measures for active detection of diphtheria cases 
affected the structure of its clinical forms, among 
which 80 percent consist of localized ones. In 10 years 
of observation, the coefficient of severity did not 
exceed 1.2 percent among revaccinated adults. They 
suffered mild and moderately severe forms of diph- 
theria. The severe form of diphtheria is still observed 
among adults over 40 years old, since the largest 
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number of people who were not immunized are in 
these age groups. In 1991 every fourth patient of this 
age suffered a severe form of diphtheria. 


In all of the RF, the diagnosis of diphtheria was 
confirmed by bacteriological tests in 92-96 percent of 
stricken adults. Prior to 1988, strains of the mitis 
biovar (60.9-86.5 percent) were isolated from most of 
them. In the next 3 years, the number of patients from 
wom biovar dravis (p<0.05) was isolated almost 
doubled in all adult age groups. In 1991, they consti- 
tuted 67.7 percent. 


Foci with recurrent cases of the disease do not exceed 
7 percent per year, and the mean number of cases per 
focus is 1.8-2.6. Most are household foci. In 58.2 
percent of the foci, sick children were found, along 
with adults. The “largest” foci (5 or more cases) occur 
in psychiatric hospitals, psychiatric boarding institu- 
tions, among gypsies and asocial groups. 


Intensification of the diphtheria epidemic process 
among adults was associated with rise in mortality and 
lethality. Adults constituted 61.5 percent of all deaths 
due to diphtheria. A lethal outcome was noted only in 
adults who were not inoculated. Lethality did not 
exceed 2 percent up to 1984; it dropped to 0.75 percent 
in 1987, but from 1988 on it began to rise reaching 2.7 
percent in 1991. It is 2-3 times higher in rural areas 
than in cities. The high lethality indicates that there are 
still flaws in clinical diagnosis, treatment, as well as 
detection of mild forms and prevention of this disease. 


Adults constituted 38-42 percent of all carriers of 
toxigenic CD. Among carriers, the share of profes- 
sional risk groups does not exceed 22 percent. Carriers 
among them constituted 0.1-1.4/1000. Maximum 
intensity of spread of carriers persists in the closed type 
of institutions. 
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MEDICINE AND PUBLIC HEALTH 


Iron-Deficient States in Rural Rayons Adjacent to 
the Semipalatinsk Nuclear Testing Grounds 
947C0440A Almaty ZDRAVOOKHRANENIYE 
KAZAKHSTANA in Russian No 2, February 1993 

pp 40-42 


[Article by A. Kh. Almukhamedova, Department of 
Preliminary Instruction for Internal Medicine No. 2, 
Karaganda Medical Ins, tute; UDC 616.155.194.-057 
(574):63] 


[FBIS Abstract] In 1990 and 1991, a special medical 
group traveled through the Yegindybulakskiy and 
Karkaralinskiy rayons of Karaganda Oblast, exam- 
ining the residents of those rayons for iron-deficient 
states. The group studied the prevalence, causal fac- 
tors, and features of the clinical course of various 
forms of anemia. The group’s study included surveys, 
physical examinations, and blood studies. The paper 
reported here involved data from examinations of 
1,469 individuals aged 15-75. There were 1,033 
women and 436 men. Analysis based on clinical pic- 
ture, patient history, and laboratory studies enabled a 
diagnosis of hypochromic anemia in 680 residents of 
the Yegindybulakskiy rayon and 809 residents of the 
Karkaralinskiy rayon. The greatest percentage of 
women with serious or moderate diagnoses was in the 
30 to 49 year-old age group. Most of the men with that 
diagnosis were between the ages of 30 and 50. All of the 
women diagnosed showed clinical signs of anemia. The 
surveys taken pointed to the presence of acute respira- 
tory viral infections against the background of the 
anemia (31.5 percent), as well as acute and chronic 
bronchitis (29 percent), urinary tract infections (14.6 
percent), and tooth decay (42.4 percent). The group 
concluded that, in the two rayons adjacent to the 
Semipalatinsk Testing Grounds, forms of 
hypochromic anemia are on the rise, accompanied by 
profound disruptions of iron exchange. References 8 
(Russian). 


HIV Infection in a Treatment Hospital 


947C0440B Almaty ZDRAVOOKHRANENIYE 
KAZAKHSTANA in Russian No 2, February 1993 
pp 43-45 


[Article by Ye. P. Shuvalova, M. M. Antonov, I. I. 
Potapov, St. Petersburg Medical Institute imeni I. P. 
Pavlov; UDC 616.98:616] 


[FBIS Abstract] The epidemiological situation associ- 
ated with HIV infection is expected to worsen, which 
means that physicians of every specialty will encounter 
more and more individuals with HIV infection. Nearly 
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70 cases of such infection have been identified in St. 
Petersburg among individuals being screened or 
treated by specialists such as internists and ear- 
nose-throat doctors. That points to the need for HIV 
screening based on clinical and epidemiological indi- 
cations. A case is presented in which a 51 year old man 
was admitted to a treatment facility for pleuropneu- 
monia. A diagnosis of HIV infection was made only 
after a lengthy period in the hospital, at which point he 
was transferred to an infectious hospital. Had medical 
personnel paid closer attention to the socio- 
epidemiological characteristics of the patient, the diag- 
nosis would probably have been made much sooner. 


Setting Up Epidemiological Tracking of HIV 
Infection 

947C0440C Almaty ZDRAVOOKHRANENIYE 
KAZAKHSTANA in Russian No 2, February 1993 
pp 45-46 


[Article by N. P. Kuznetsov, V. A. Kryukova, I. N. 
Dozora, Karaganda Oblast Center for the Prevention 
and Control of AIDS; UDC 616.98:614.44:576.889] 


{[FBIS Abstract] To track AIDS in Kazakhstan, 18 
blood collection centers were set up in April of 1990, 
and diagnostic laboratories were opened in large treat- 
ment-prevention facilities in Temirtau, Abay, and Sha- 
khtinsk and in Karkaralinsk. EIA-based systems were 
used to test blood samples from donors, high-risk 
groups, and individuals with AIDS-related diseases. 
Since that time, 826,730 individuals have been tested. 
The HBs antigen has been identified in 0.2 percent of 
donors, 4.3 percent of medical personnel, and 2.4 
percent of pregnant women. The greatest percentage of 
individuals seropositive to HIV and HBsAg were in the 
25 to 40 year-old group. The oblast AIDS center has set 
up transportation routes for the delivery of materials to 
the diagnostic laboratories. 


Morphofunctional Indices of the Erythrocytic 
Chain of Hemopoiesis in Individuals Working 
Permanently in an Area of Enhanced Radioecology 
Control 

947C0444A Kiev VRACHEBNOYE DELO in Russian 
No 2-3, 1993 [manuscript submitted 2 Jun 1992] 

pp 31-36 


[Article by V. I. Klimenko, L. N. Yukhimuk, Ukrai- 
nian Science Center for Radiation Medicine, Ukrai- 


nian Ministry of Health and Academy of Sciences; 
UDC 616-001.28+616.41-003.971] 


[FBIS Abstract] The morphofunctional indices of the 
peripheral blood were studied in 150 individuals who 
work permanently in an area of enhanced radioecology 
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control. Those indices included hemoglobin levels, 
erythrocyte count, and osmotic and mechanical resis- 
tance of erythrocytes. Morphological forms were 
studied in a light microscope after fixation with glu- 
taric aldehyde. Antioxidant function was also evalu- 
ated, on the basis of transferrin and ceruloplasmin 
levels. A statistically reliable drop in hemoglobin levels 
was recorded. Erythrocyte count was no higher than 
the lower boundary of the norm in 50 percent of the 
men. There appeared to be structural alterations in the 
erythrocyte membranes, alterations that result in irre- 
versible diskocyte/echinocyte/spherocyte transforma- 
tion. After vibration, erythrocyte hemolysis was 3.1+/- 
0.3 percent, almost a full two percentage points above 
control. Osmotic resistance differed little from that of 
control. Eighteen percent of the men had moderate 
hypochromic anemia, but serum iron was normal. 
That suggested that the drop noted in the intensity of 
the Fe**-transferrin signal was related to a disruption 
in the transport of iron. Activation of the oxidative 
processes in the blood was confirmed from the data of 
a study of the Cu?*-ceruloplasmin levels. Some of the 
subjects evidenced a twofold increase in Cu’*- 
ceruloplasmin levels, with low Fe**-transferrin levels. 
Both levels were low in 47 subjects. No serious kidney 
or liver damage, however, was noted. The serum iron 
in the 150 test subjects was in a bivalent state, which 
means that the apotransferrin cannot transport it to the 
bone marrow, and an iron deficiency obtains, even 
though there is plenty of iron in the body. References 3: 
2 Russian, | Western. 


Structure of Morbidity and Disability Among 
Miners Working in the Cleanup After the 
Accident at the Chernobyl Nuclear Power Plant 
947C0444C Kiev VRACHEBNOYE DELO in Russian 
No 2-3, 1993 [manuscript submitted 5 Feb 1992] 

pp 36-38 


[Article by V. M. Valutsina, S. B. Noreyko, I. F. 
Peftiyev, G. A. Bondarenko, A. F. Denisenko, N. F. 
Slyusarenko, S. B. Kanyuka, Ye. V. Mirnaya, Ye. G. 
Ladariya, V. I. Prilutskiy, M. N. Yurchenko, Scientific 
Research Institute of Labor Hygiene and Occupational 
Diseases, Department of Occupational Diseases, 
Donetsk Medical Institute, Oblast Clinical Hospital of 
Occupational Diseases; UDC 616-057-052.74: 
613.648] 


[FBIS Abstract] In light of the fact that many of the 
20,000 cleanup participants living in the Donbass 
region are miners, the researchers here were prompted 
to study the structure of morbidity and disability 
among miners who took part in the cleanup of the 
Chernobyl accident. The medical records of 808 such 
miners (cleanup workers in 1986 and 1987) were used 
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in the portion of the study focusing on morbidity, and 
the special radiology examinations that took into 
account radiation dose received and length of work 
were used in the disability portion of the study. The 
disability portion involved the medical records of 400 
individuals between the ages of 20 and 50, with 3-25 
years on the job; the levels of exposure for that group 
ranged from 0.64 rem to 77 rem. Vegetative vascular 
dystonia was identified in 88.4 percent of the miners. 
Roughly 9 percent were diagnosed with ischemic heart 
disease and hypertension. Diffuse goiter was found in 
27 percent. Digestive system problems were found in 
34.5 percent; and of those individuals, 14.7 percent 
received first-time diagnoses of peptic ulcer of the 
stomach or duodenum, and 19.8 percent, erosive gas- 
tritis or duodenitis. The number of medical visits in 
the first year after the start of the cleanup constituted 
roughly 6 percent of the total number of visits over a 
five-year period. The figure rose to 16 percent in the 
second year, 26 percent in the third year, and 50 
percent in the fourth year. The figure dropped to 3 
percent in the fifth year. There was little variation in 
the morbidity structure among the different age 
groups. Morbidity structure varied little as a function 
of radiation dose (under 20 rem, or 20 rem or over), 
with the exception of vegetative vascular dystonia, 
which was seen more often in the group of individuals 
exposed to less than 20 rem. References 2 (Russian). 


Basis for the Possibility of Producing Anti-rabies 
Donor Plasma 

947C0444D Kiev VRACHEBNOYE DELO in Russian 
No 2-3, 1993 [manuscript submitted 22 Jan 1992] 

pp 65-67 


[Article by A. P. Rybalskaya, S. Ya. Kubrachenko, Ye. 
A. Fedorovskaya, Laboratory of Microbiology and 
Immune Preparations of the Blood, Kiev Scientific 
Research Institute of Hematology and Blood Transfu- 
sion; UDC 615.382+616.988.21] 


[FBIS Abstract] According to WHO data, the equine 
immunoglobulin used today, although effective, pro- 
duces an allergic reaction in | 2-46 percent of those who 
received it. That reaction can be as serious as anaphy- 
lactic shock. But studies performed by Gorshunova 
and Kolesnikova (Symposium on Rabies, Abstracts of 
Reports, Moscow, 1972, pp 39, 40) and Shcherbak 
(Epidemiology of Natural Type of Rabies, Author’s 
Abstract of Dissertation, Kiev, 1982, 38 pp. and 
Abstracts of Reports from the Sixth Republic Scientific 
and Practical Conference on the Control of Zoonosic 
Infections, Kiev, Chernovtsy, 1985 pp 15-17) indi- 
cated the possibility of producing an allogenic (or 
donor) anti-rabies immunoglobulin, and clinical 
studies have pointed to the safety oi such, even among 
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individuals whose anamnesis shows a positive test for 
the equine immunoglobulin, serum sickness, or ana- 
phylactic shock. M. A. Selimov recently proposed a 
concentrated culture antirabies vaccine that involves a 
short course of immunization and results in the devel- 
opment of virus-neutralizing antibodies in high titers. 
The researchers here developed a highly specific anti- 
rabies plasma from the blood of donors who had been 
actively immunized with the Selimov’s vaccine. The 
immunization involved four shots and did, in fact, 
induce virus-neutralizing antibodies, accompanied by 
active production of Ig of the G, A, and M classes and 
growth of the gamma fraction of globulins. References 
6 (Russian). 


Helium-Neon Laser Used in Gunshot Wound 
Treatment 

947C0450B VOYENNO-MEDITSINSKIY ZHURNAL 
in Russian No 5, May 1994 pp 22- 


[Article by Col V.A. Matafonov, medical service, 
doctor of medical science, and Col N.M. Nikolayev, 
medical service, professor: ““Helium-Neon Laser Used 
in Gunshot Wound Treatment’; UDC 616- 
001.45-085.849.15:621.375.826] 


[FBIS Translated Text]The conventional comprehen- 
sive treatment of gunshot wounds of soft tissues does 
not always yield desirable functional and cosmetic 
results. It is important to find more effective treatment 
methods that could stimulate the regeneration process 
by promoting the accumulation of plastic materials 
and eliminating tissue hypoxia. 


In recent years, the possibilities of surgical applications 
of a low-energy laser beam have attracted the attention 
of investigators. Extensive experimental and clinical 
studies indicated that laser radiation can modify the 
activity of certain enzymes by improving the respira- 
tory function of the irradiated tissue and the redox 
processes in it and that it can exert a stimulating effect 
on the DNA-RNA-protein-reparation system, thereby 
reducing the formation period of the granulation tissue 
and epithelization and speeding up the healing of 
wounds, erosive lesions, and trophic ulcers in a process 
that leaves no tough scars. 


Considering the stimulating effect of low-energy laser 
radiation upon regeneration processes, we adminis 
tered it in combination with conventional procedures 
routinely used for treatment of pooriy healing, slowly 
granulating gunshot wounds of soft tissues. The radia- 
tion source was a portable helium-neon continuous- 
wave laser with wavelengths 0.87 um and the power 
level of 2 mW at the distal lightguide terminal. 
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We designed the following procedure. The tip of a laser 
tube was placed | cm from the wound surface. The 
clearance precluded an accidental instrumental infec- 
tion of the wound. During the irradiation (a total of 12 
sessions), the laser beam travelled several times over 
the entire wound surface. The irradiation time was 
determined depending on the wound shape and dimen- 
sions, but normally did not exceed 5 min. 


The local laser treatment was administered against a 
background of conventional conservative procedures, 
which included dressing with 10% hypertonic sodium 
chloride solution, liniment bandages, and a general 
strength-building regimen. In the course of treatment, 
we estimated the level of pain in the wound area, the 
condition of the skin, and the presence of hyperemia 
and edema in the surrounding tissues. The size of the 
wound was measured with a ruler. The wound shape, 
edge pattern, and epithelization were determined by 
visual inspection and with histochemical studies. 


The method was used in a clinical setting for treatment 
of 20 patients (males aged 18 to 21 years) admitted 
with 3-10 cm wounds that failed to heal for a long time 
after the opening of suppurative hematomas of the 
interior surface of the crus. 


For an objective evaluation of the efficacy of the laser 
treatment of the slowly granulating soft tissue wounds, 
we assigned a control group, which also consisted of 20 
patients of the same age and sex with the same dura- 
tion of the disease and wound localization and size as 
in the experimental group. These patients received 
only a conservative treatment. 


A distinct improvement of epithelization was found in 
the patients who received the laser treatment. The 
degree of improvement was a function of the number 
of treatment sessions. After 2 or 3 sessions, the wound 
size shrank and the skin hyperemia around the wound 
and the edema in the surrounding tissues were 
reduced, and the pain subsided. Initially, the wound 
bottom became cleared of necrotic masses and fibrin, 
and the wound began to be filled with the granulation 
tissue. As the wound bottom flattened, epithelization 
began to evolve from the sides inside. After 7-8 ses- 
sions, the wound size decreased by a factor of 2 
compared with the contre! group, and further epithe- 
lization slowed down. By day 7, the pain syndrome in 
the wound area disappeared in 14 patients (72%); in 6 
patients (28%), it decrease considerably. 


A complete epithelization of the wound after the 
surgical opening of the suppurative hematoma 
occurred on average by day 22 (as opposed to day 29 in 
the control group). No complications attributable to 
the laser beam treatment were observed. Histologic 
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and histochemical tests also confirmed the accelerated 
growth of the granulation tissue and epithelization 
produced by the laser treatment. 


The results suggest that the laser beam affects the 
general mechanisms participating in the reparative 
processes. By activating the cell bioenergetics, the 
radiation stimulates the oxidative reactions and the 
synthesis of macroenergetic compounds in mitochon- 
dria, enhances the mitotic activity of regenerated 
tissue, and produces an anti-inflammatory effect. The 
treatment is conducive to an increase in the amount of 
fibroblasts, intensifying their functional activity, 
which manifests itself in more vigorous synthesis of 
DNA and RNA. By activating the intracellular pro- 
cesses, the laser beam accelerates the differentiation of 
fibroblasts, the collagen formation process, and the 
development of the connective tissue. 


A low-energy (2 mW) laser radiation for the treatment 
of soft tissue wounds, therefore, has a favorable effect 
on the course of the wound healing, making it possible 
to reduce the length of treatment by 20-25%. 


Principles Underlying the Planning and Financing 
of Scientific Research in Ukrainian Health Care 
947C0446 Kiev VRACHEBNOYE DELO in Russian 
No 2-3, 1993 [manuscript submitted 5 May 1991] 

pp 155-159 


[Article by S. I. Pasechnik, M. N. Kalita, T. V. Yel- 
chits, G. I. Bliznyuk, Ukrainian Ministry of Health, 
Scientific Research Institute of Cardiology imeni N. D. 
Strazhesko, Scientific Research Institute of Social 
Hygiene and Health Care Management; UDC 
614.2(467)+61.001.5] 


[FBIS Abstract] To find new ways to optimize the 
process associated with planning research, the writers 
of this paper performed an experiment involving the 
development of several new organizational forms of 
research planning, forms that were based on the prin- 
ciples of the “social order’’ and competition-based 
selection of research area. In the research institutes 
under departmental jurisdiction, 25 percent of the 
budgetary appropriations of the institution for science 
were designated for planning of new research areas that 
would handle problems associated with practical 
health care. The experience acquired in the experiment 
enabled the researchers here to create their own con- 
cept of research planning under the new economic 
mechanism, a concept based on the following tenets: 
financing specific projects on the basis of competitive 
selection made by independent experts, with monetary 
sources consisting of both state budget and outside 
sources; determining and demarcating the functions of 
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research project experts and the function of selection 
for planning and financing; creating a clear-cut hierar- 
chical system for selecting research areas for budgetary 
financing, including republic-level, sector-level, and 
institute- level competitions. References 4 (Russian). 


Efficacy of Use of Emoxipin in Integrated Treatment 
of Eye Traumas 

947C0480 Odessa OF TALMOLOGICHESKIY 
ZHURNAL in Russian No 1, Jan-Feb 1994 
[manuscript submitted 25 Sep 1992] pp 33-35 


[Article by N. S. Lutsenko, candidate of medical sci- 
ences, Department of Ophthalmology, Zaporozh Insti- 
tute of Postgraduate Medicine; UDC 617.7- 
001.4-085-036.8] 


[FBIS Abstract] The treatment of eye traumas rarely 
takes into consideration the profound disruptions that 
occur in the redox processes in the visual analyzer, 
disruptions that are caused by the stress the eye under- 
goes and that may entail dystrophic injury to the 
retina. As it is, 80 percent of severe eye traumas are 
accompanied by functional changes in the retina, and 
studies have shown that the stress to the eye causes 
pronounced disruptions of the energy metabolism in 
the retina. Parabulbar injection of a | percent solution 
of emoxipin, in a 0.5 ml dose, once a day for 8-10 days, 
improved the vision of 84 percent of patients upon 
release from the hospital, with 52 percent of those 
individuals showing a visual acuity of 0.3 (raised from 
0.09). That figure rose to 0.58 one year after the 
trauma. The use of emoxipin helped expand peripheral 
vision by 45°. Sixty-four percent of 88 percent of 
individuals whose vision improved had full recovery.- 
References 8 (Russian). 


The Role of the Central Nervous System in 
Implementing the Effects of Centimeter-Range 
UHF Electromagnetic Oscillations on the 
Functional Status of Excitable Tissue in 
Cold-Blooded Animals 

947C0481 Moscow VOPROSY KURORTOLOGII, 
FIZIOTERAPII I LECHEBNOY FIZICHESKOY 
KULTURY in Russian No 2, Mar-Apr 1994 
[manuscript submitted 13 April 1993] pp 9-12 


[Article by S. Yu. Tereshin; UDC 616.83-02: 
615.849.11}-092.9- 07} 


[FBIS Abstract] Four series of experiments were con- 
ducted with 16 lake frogs in the fall-winter period. The 
first series involved the control animals, who were kept 
in an isolation chamber for 20 minutes, after which 
they were sacrificed, with neuromuscular preparations 
made from their lower extremities. The second series 
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involved the same 20-minute isolation, but with irra- 
diation from a Luch-2 device whose power flux density 
was 551 mW/cm?. Neuromuscular preparations were 
also made of these animals after sacrifice. The third 
series was similar to the first two, except that the CNS 
was destroyed before irradiation. In the fourth series, 
neuromuscular preparations were irradiated. Neither 
power levels nor duration of irradiation had any effect 
on absolute threshold of excitability in intact frogs. In 
the frogs whose CNS was destroyed, there were no 
statistically significant differences in absolute 
threshold either right after the exposure to the radia- 
tion or later. In the isolated neuromuscular prepara- 
tions, however, there was a pronounced, statistically 
significant rise in threshold of excitability right after 
exposure and, in opposite fashion, a statistically signif- 
icant drop later. In terms of accomodational capacity, 
it was found that the A, constants showed no consistent 
differences at any time. When the frogs were exposed 
to irradiation, the A, constant for nerve tissue dropped 
(to 50 percent of control when the frog’s CNS had been 
destroyed ahead of time). For irradiated neuromus- 
cular tissue, the constant immediately after irradiation 
differed from that at a later period. Results with the A, 
constant were similar. Figures 3, references 23: 19 
Russian, 4 Western. 


Antixenosomes 

947C0487A Moscow IZVESTIYA AKADEMII NAUK. 
SERIYA BIOLOGICHESKIYA in Russian No 2, 
Mar-Apr 1994 [manuscript submitted 6 Aug 1993] 

pp 197-204 


[Article by R. A. Muravyev, V. V. Rogovin, V. A. 
Fomina, Institute of Chemical Physics imeni N. N. 


Semenov, Russian Academy of Sciences, Moscow; 
UDC 576.3] 


[FBIS Abstract]Data are presented on the existence of 
animal and plant-cell organelle that bind and inacti- 
vate xenobiotics at the subcellular level. The 
researchers describe the morphology, enzymatic com- 
position, and presumed physiological function in 
immunochemical homeostasis. They suggest that 
organelles such as chloragosomes (in Annelidae), 
myeloid bodies (in plants), myeloid bodies of hepato- 
cytes and cells of kidney channels (in higher animals), 
and lamellar bodies of pulmonary and neuronal! cells 
and epithelial-cell keratinosomes (in higher animals) 
belong to the same class of organelles—antixenomes 
that segregate, bind, and inactivate xenobiotics and 
that protect the cell itself and the body as a whole from 
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harm. The assumption is based on similarities in 
structure, relationship to channels of the smooth endo- 
plasmic reticulum, presence of oxidative enzymes, and 
xenobiotic-binding substances. References 65: 6 Rus- 
sian, 59 Western. 


Rapid Metabolic Changes in the Blood and 
Organs of Rats Exposed to Ultrahigh Doses of 
Pulsed Electron Emissions 

947C0487B Moscow IZVESTIYA AKADEMII NAUK. 
SERIYA BIOLOGICHESKIYA in Russian No 2, 
Mar-Apr 1994 [manuscript submitted 2 Feb 1993] 

pp 254-270 


[Article by V. L. Sharygin, L. N. Shishkina, L. M. 
Rozhdestvenskiy, Z. S. Kormer, M. K. Pulatova, Insti- 
tute of Chemical Physics imeni N. N. Semenov, Rus- 
sian Academy of Sciences, Moscow; Institute of 
Biophysics of the Russian Federation, Moscow; UDC 
§77.391.591.48.541.69:577.121.7] 


[FBIS Abstract] Metabolic changes in the peripheral 
blood and in the tissues of the brain, adrenal gland, 
spleen, and liver of rats exposed to doses of 50-500 Gy 
from an LUE-8 linear accelerator are reported here. 
After the rats were sacrificed either 10 minutes or 2 
hours after exposure, EPR spectroscopy of the tissue 
showed that a large amount of nitrosyl complexes of 
hemoglobin and methemoglobin had formed in the 
blood and spleen. That would indicate that a consid- 
erable amount of toxic, highly reactive nitrogen oxide 
had been released from the epithelium of blood vessels 
and from brain neurons right after the irradiation. It 
would also suggest hypoxic and hemic hypoxia. Shifts 
in functional status (i.e., activation of the succinate 
dehydrogenase route of oxidation) detected on isolated 
brain mitochondria may also indicate acute hypoxia in 
brain tissue. The researchers noted that there is an 
acute, short-term rise in the ammonia levels in brain 
tissue, to toxic concentrations that are capable of 
producing a coma. It is speculated that such a rise 
could be due to an MAO reaction with mobilized 
biogenic amines and to enzymatic and radiation- 
induced deaminization of amino acids, as well as to 
radiation-induced disruption of the processes associ- 
ated with the utilization of ammonia (i.e., disruption 
of the work of glutamine synthetase or limitation of its 
reserve capacity, plus a shift in the redox state of the 
systems toward an increase in the state of oxidation, 
ultimately resulting in a change in the NAD/NADH 
ratio). Figures 11, references 22: 15 Russian, 7 
Western. 
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Basic Regularities of Infant Mortality in Region of 
Semipalatinsk Nuclear Proving Ground and 
Prospects of Reducing It 

947C0457 Alamaty ZDRAVOO KHRANENIYE 
KAZAKHSTANA in Russian No 5,May 1992 [Signed t 
press 30 Apr 1992]pp15-16 


[Article by Ye. S. Belozerov, M. A. Kamaliyev, L. A. 
Blagova and G. Z. Iskayeva, Almaty and Semipalatinsk 
Medical Institute UDC 616-053.2-036.88:312] 


[FBIS Abstract] Infant mortality in Semipalatinsk 
oblast has been decreasing somewhat in the last 10 
years from the high levels before that time, with 35.1 
deaths per thousand births in 1981 Recommendations 
for reducing infant mortality rates in Semipalatinsk 
oblast included introduction of urgent measures to 
develop rapid and urgent medical assistance to chil- 
dren up to the age of one year, creation of departments 
and wards of reanimatiom and intensive care at central 
regional hospitals. High neonatal mortality requires 
development of neonatological assistance. There 
should be further development of specialized medical 
assistance to children, especially pulmonological assis- 
tance with provisions of such aid to all areas of rural 
public health. Reduction of infectious and parasitic 
diseases, which remain high requires expansion of the 
network of infectious disease hospitals, introduction of 
effective sanitation and hygiene and anti-epidemic 
measures and expansion of oral rehydration facilities. 
Equalization of the quality of public health care 
between rural and urban areas must be acheived. 
Priority rights in health care should be extended to 
areas adjacent to the nuclear proving grounds. Causes 
of mortality in children up to the age of one year in 
Semipalatinsk included respiratory diseases, which 
accounted for nearly half of all deaths ( especially 
pneumoni1) and acute respiratory viral infections. 
Second place in infant mortality included states arising 
in the perinatal period (respiratory distress syndrome, 
asphyxia and birth trauma. Infectious and parasitic 
diseases included infectious entercolitis and sepsis. 
Congenital anomalies included heart defects and 
defects of the digestive organs. Traumas and poison- 
ings involved, basically, mechanical asphyxia. Most 
infant deaths resulted from exogenous causes. 


An Outreach Session of the Collegium of the RF 
Ministry of Health in Voronezh 


947C0450C VOYENNO-MEDITSINSKIY ZHURNAL 
in Russian No 5, May 1994 pp 69-70 


[Article by Col B. P. Kudryavtsev, medical service: 
“An Outreach Session of the Collegium of the RF 
Ministry of Health 
614.2(470.324)} 


in Voronezh’’; UDC 
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{[FBIS Translated Text] On February 12-13, 1993, in 
Voronezh, Col General (Medical Service) E.A. 
Nechayev, RF Minister of Health and Chief of the 
Medical Service of the RF Military Forces, inspected 
the municipal health facilities and the military hospital 
of the MVO [Moscow military district]. On February 
13, a meeting of the collegium of the RF Ministry of 
Health took place in Voronezh. It was attended by the 
heads of health services of Russia’s central regions and 
hy Col (Medical Service) V.I. Ryzhikov, MVO chief of 
the medical service. The background paper was pre- 
sented by G.A. Skrypchenko, the chairman of the 
public health committee of the Voronezh Oblast 
administration. The speaker noted that, in 1990-92, a 
targeted program of public health system stabilization 
was implemented in the Voronezh Oblast, which 
included promotion of market-oriented management 
methods and preparation for introduction of medical 
insurance of the population. During this period, 13 
specialized inter-oblast centers were created based on 
major health institutions, the network of day-time 
hospitalization facilities and inpatient centers was 
expanded, and 43 regional medical associations were 
set up as legally and economically independent enti- 
ties. The treatment and diagnosis quality indicators 
have greatly improved. 


The speaker noted that the introduction of medical 
insurance is now being held back by several factors. 
Insurance premium withholding in the amount of 3.6% 
of the wages funds, as approved by the Russian Feder- 
ation Law No 4230-1 of 25 Dec 92, is insufficient for 
financing the basic regional program on an adequate 
scale. Nothing is done to create government agencies 
that would be responsible for implementation of man- 
datory medical insurance. There is no system for 
personnel training in this area, and procedures for 
interaction of medical insurance entities with banks 
have not been ironed out. 


Insurance-based medical services require a a certain 
guaranteed minimal access to diagnosis and treatment 
free of charge, emphasized the deputy head of Vor- 
onezh Oblast administration U.A. Savinkov. Unfortu- 
nately, the public at large, including many members of 
the medical personnel, are not adequately educated in 
the proper understanding of the principles of medical 
insurance. 


S.A. Faustov, director of the Voronezh State Medical 
Institute imeni and N.N. Burdenko, spoke of the need 
to define the relationships between his institute and 
the clinics and health services affiliated with it, and the 
role of the medical institute in the primary training and 
continuing education of medical personnel, licensing 
of treatment facilities, etc. 
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V.P. Shabanov, director of the Farmatsiya Pharmaceu- 
tical Production Association, discussed the difficulties 
experienced with the supply of medical drugs to the 
population and the need to change the current 
practices in this area. 


After the collegium passed its resolution, E.A. 
Nechayev took the floor. He praised the activity of the 
health services in the Voronezh oblast and their ability 
to adjust to the new economic environment. Creation 
of regional medical associations is a promising 
approach. While being supervised by the health service 
administration of the oblast and the RF Ministry of 
Health, they must be independent entities enjoying 
appropriate legal rights. With the current financial 
difficulties, medical institutions must learn how to 
earn profits on their own by a more vigorous use of 
highly skilled and specialized professionals and intro- 
duction of new treatment and diagnostic technologies 
into practice. The minister noted that the lack of 
coordination and communication among organiza- 
tions concerned with public health and social security 
is a major obstacle to this process. The RF Ministry of 
Health must act as a single payor for all social pro- 
grams and funds. That will enable it to take the 
responsibility for implementation of these programs. 
Assertions that the ministry would be unable to influ- 
ence the activities of the RF Academy of Medical 
Sciences and the sanitary inspection agencies are 
groundless. When the Farmatsiya production associa- 
tion was taken out of the system of health services, the 
supervisory function over the activity of drug distribu- 
tion outlets was lost. As a result, the prices of drugs 
skyrocketed. To lower the prices, it is essential to 
create an effective domestic pharmaceutical industry. 


E.A. Nechayev analyzed the shortcomings in the 
system of emergency medical services and the first-aid 
facilities and the causes of inadequate equipment and 
poor supply of drugs in the units of the service. The 
minister emphasized that the current situation will noi 
be tolerated. Appropriate steps will be taken to fill the 
gaps in this area. 


The development of public health services is directly 
associated with the prestige of medical profession. To 
raise this prestige, it is important to properly define the 
physician salaries with due regard for the past experi- 
ence, qualification category, learned degrees and hon- 
orable titles. Constant efforts should be exerted to 
maintain and strengthen the authority of those active 
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doctors who work as organizers, helping them in their 
scientific and educational work and getting them 
involved in the activities of health centers and depart- 
ments of medical institutes. This will make it possible 
to strengthen the links between health facilities and 
academic institutions. 


An important objective is to create a federal program 
that would bring together the different structures and 
units and make them mobile and capable of coordi- 
nated activity under emergency situations with proper 
equipment and capability to provide the necessary 
medical assistance. 


E.A. Nechayev paid considerable attention to the 
issues Of insurance-based medical services, develop- 
meni of day-time hospitalization facilities, introduc- 
tion of new medical technologies, improvement of 
professional education and training, and interaction 
between the local health service agencies and the RF 
Ministry of Health. 


A meeting with the heads of Russia’s 30 oblasts was 
then held, which defined the ways out of the current 
crisis in the public health service. 


When visiting the Voronezh military hospital, E.A. 
Nechayev inspected in detail the hospita! management 
practices, the basic indicators of treatment and diag- 
nostic performance and the condition of the infrastruc- 
ture. He discussed at length the ways for improving the 
medical care provided to servicemen and their families. 
In praising the dedicated work of the hospital staff, 
organization of the treatment and diagnostic process, 
and the nutrition and accommodation of the patients, 
the minister reminded the audience of a promising 
alternative to full-time hospitalization: day-time facili- 
ties, which can help reduce the number of patient-days 
and intensify the treatment process, improving the ulti- 
mate treatment results. He also stressed the importance 
of continuing medical education and closer contacts of 
the military hospital with the medical personnel of 
civilian health centers in the city. 


The military hospital should be prepared at all times to 
participate in rescue efforts in case of emergencies with a 
large number of casualties, which implies that back-up 
surgical and other units must be created and stocked 
with appropriate reserves of medical equipment. Plans 
for a smooth interaction with the health services of the 
city of Voronezh should be drawn up. These were some 
of the reminders and recommendations addressed by the 
RF minister of health and Russia’s chief military med- 
ical officer to the hospital’s staff. 
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PHARMACOLOGY AND PHYSIOLOGY 


Electron Microscopy Analysis of Stimulating and 
Toxic Effects of Red Ochre Containing 
Preparations 

947C0406A Kiev VRACHEBNOYE DELO in Russian 
No 10-12, Oct-Dec 1993 (manuscript received 

15 Sep 1992) pp 63-64 


[Article by M. I. Rudnev, V. I. Malyuk, L. A. Stech- 
enko, V. I. Malyuk, O. I. Fisun, T. P. Kuftyreva, T. V. 
Andreyenko, Experimental Radiology Institute, Kiev 
Medical Institute; UDC 615.31.2/9.07] 


[FBIS Abstract] Ultrastructural analysis was employed 
to identify the most important integral indexes of the 
possible stimulating and toxic effects of three red- 
ochre containing preparations (MOV 36, MOV 37, PO 
MOV) on a cellular level in pubertal albino male mice 
given oral doses of 0.003 g/kg, 0.6 g/kg, or 1.2 g/kg for 
1-2 months. The animals were sacrificed immediately 
or one month after completion of the course. Exami- 
nation of pieces of the left ventricle and sensorimotor 
regions of the brain revealed that these preparations 
induce essentially identical ultrastructural changes in 
the erythrocytes of the microvessels, cardiomyocytes, 
endotheliocytes, and neurons in the cerebral cortex. It 
was also found that the stimulating and toxic effecis 
may be temporary and reversible. In small concentra- 
tions, all the preparations exhibited a stimulating 
effect on protein synthesis. The main toxic effect was 
on the plasma membranes of erythrocytes. In conclu- 
sion, the results suggest that damage to the contractile 
apparatus of cardiomyocytes is due to excess calcium 
in the intact myocardium, which results in hyperfunc- 
tion of the myofibrils and their subsequent destruc- 
tion. Accordingly, the dosages of red-ochre containing 
preparations should be carefully monitored. Refer- 
ences 8 (Russian). 


Some Mechanisms Underlying the Participation 
of Peptidergic Systems in the Regulation of 
Respiratory Center Function 


947C0492 St. Petersburg FIZIOLOGICHESKIY 
ZHURNAL SSSR IMENI I. M. SECHENOVA 
in Russian Vol 79 No 11, Nov 1993 [manuscript 
submitted 25 Jun 1993] pp 31-37 


[Article by V. A. Voynov, A. N. Chichenkov, B. A. 
Chizh, Department of Pathological Physiology, 
Department of Pharmacology of the Medical and 
Health-Epidemiology Faculties, Medical Academy 
imeni I. M. Sechenov, Moscow; UDC 612. 
2+612.018+612.73] 
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{[FBIS Abstract] An experiment involving 200 mature 
laboratory animals (mice, rats, and rabbits)}—some 
anesthetized with urethan, others unanesthetized— 
studied the effect of naloxone (a specific opiate antag- 
Onist) on the external respiratory system, as well as that 
of TRH and RGH 2202 (a structural analog of TRH, 
but without the hormonal activity). The substances 
were found to have respiration-stimulating effects 
when respiratory rhythmogenesis was disturbed by 
artificial hyperventilation. metered blood-letting, and 
administration of cyanides or narcotic analgesics. The 
researchers observed that TRH has the ability to 
restore respiratory-center sensitivity to vagal influ- 
ences and to glomus cholinoreceptor afferentation 
associated with profound primary-tissue hypoxia. The 
pharmacological analysis of the data suggested the 
participation of opiate and NMDA receptors in the 
respiration-stimulating effects observed and in the 
antagonism with the narcotic analgesics at the respira- 
tory-center level. References 11: 3 Russian, 8 Western. 


Effect of Some Aminobiphen yls on 
Acetylcholinesterase Activity in Rat Brains 
947C0498A Minsk VESTNIK BELORUSSKOGO 
GOSUDARSTVENNOGO UNIVERSITETA. SERIYA 
2. KHIMIYA BIOLOGIYA GEOGRAFIYA in Russian 
No 1, Feb 1994 pp 29-31 


[Article by A. T. Pikulev, I. P. Khripchenko, T. V. 
Parkhimovich; UDC 577.391] 


[FBIS Abstract] Benzidine, widely used in the produc- 
tion of dyes, resins, glues, and plastics, has been found 
to be toxic. Acetylcholinesterase activity was studied in 
subcellular fra ctions of rat brains under benzidine and 
0-tolidine (an aminobiphenyl derivative) treatment. 
Three different dose regimes we re used for both 
benzidine and tolidine: '’ of a lethal dose administered 
once, “4 of a lethal dose administered once, and 4 of a 
lethal dose administered four times. In benzidine, a 
single “ lethal dose resulted in a tendency toward an 
increase in acetylcholinesterase activity. The single '4 
lethal dose led to a sharp depression of ecetylcholinest- 
erase activity in all brain fractions during all phases of 
the study. This indicates an irreversible interaction of 
the aminobiphenyl with proteins. The four 4 lethal 
doses resulted in a steady increase in acetylcholinest- 
erase activity. The results of the single dose and 
repeated doses are contrary, and should be examined 
carefully. The reaction to tolidine was less distinct, 
indicating a different level of toxicity. The two sub- 
stances are found to have differing effects on the 
activation of ferments resp onsible for acetylcholine 
synthesis. Figure 1; references 7: 4 Russian, 3 Western. 
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Plant Cell Used as Model To Study 
Membranotropic Effect of Chemicals 

947C0498B Minsk VESTNIK BELORUSSKOGO 
GOSUDARSTVENNOGO UNIVER SITETA. SERIYA 
2. KHIMIYA BIOLOGIYA GEOGRAFIYA in Russian 
No 1, Feb 1994 pp 35-36 


[Article by V. M. Yurin, A. I. Sokolik; UDC 581.2.02] 


[FBIS Abstract] The cells of Nitella flexilis are of 
interest because they have a distinct similarity to the a 
and B adrenoreceptors of animal cells, and thus may be 
used in preliminary screening of the biological effect of 
chemical compounds. The membranotropic effect of 
antibiotics on Nitella flexilis cells is described in terms 
of changes in stationary and kinetic bioelectrical 
parameters. Noticeable shifts in bioelectrical cell reac- 
tion were elicited by relatively low concentrations of 
three of the compounds that were tested: 6- 
aminopenicillin acid, benzylpenicillin, and tetracy- 
cline. An effect was manifested at concentrations as 
low as 10°° and 10°° M. Membranes were depolarized 
and th eir electrical resistance dropped. When benzyl- 
penicillin was washed from the cells, the membrane 
potential continued to drop and resistance increased. A 
similar reaction was noted with tetracycline. Other 
antibiotics began to have an effect at high er concen- 
trations (amphicillin) and yielded hyperpolarization 
and an increased resistance. The reaction was probably 
prompted by diffusion into the cell. Washing did not 
lead to a restoration of electrical parameters. The cells 
were resistant to ph enoxymethylpenicillin, meticillin, 
and oxacillin. The effect of amphotericin-B is shown in 
a figure. The antibiotic have a nonspecific effect man- 
ifested as a change in the electrodiffusion properties of 
the membrane. Figures 2; table 1; references 8: 5 
Russian, 3 Western. 


Effect of Dalargin on the Course of Compounded 
Radiation Damage: An Experimental Study 


947C0450A VOYENNO-MEL) SINSKIY ZHURNAL 
in Russian No 5, May 1994 rr 19-2] 


[Article by Col V.I. Legoza, medical service, professor, 
doctor of medical science, Col E.G. Zhilyayev, medical 
service, candidate of medical science, Maj A.G. 
Koshcheyev, medical service, candidate of medical 
science, and L.I. Konovalova, candidate of biological 
science: “Effect of Dalargin on the Course of Com- 
pounded Radiation Damage: An Experimental Study”; 
UDC 616-001.28-06:616-001.45]-085.2 Dalargin- 
092.9] 


[FBIS Translated Text]Literary data indicate a stimu- 
lating effect of dalargin, a synthetic analog of leucinen- 
kephalin, on reparative processes: the drug consider- 
ably accelerates the healing of skin wounds, gastric and 
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duodenal ulcers, and lesions of the nerve and bone 
tissue [1,9]. The effect of dalargin on the course of the 
healing of gunshot wounds compounded by radiation 
exposure has not been investigated experimentally. A 
gunshot wound (GW) has certain specifics that differ- 
entiate it from a cut wound (a large amount of dam- 
aged tissue in the wound canal zone, delayed develop- 
ment and a focal pattern of secondary traumatic 
necrosis, a greater susceptibility to infection, etc.) and 
greatly interfere with formation of the granulation 
tissue and the epithelization process [3,4]. 


In these conditions, the negative effect of radiation 
exposure on wound healing would be increased and the 
gravity of the trauma should be much greater than in 
case of a non-GS wound. In this context, we undertook 
a study to determine whether the specific (regenera- 
tion-stimulating) effect of dalargin is retained in case 
of a combined damage that includes radiation expo- 
sure and GW of soft tissues. 


The experiments were carried out on 90 male Chin- 
chilla media rabbits, with 60 animals subjected to a 
single general y irradiation, with a dose of 1.5 Gr (dose 
intensity 1.9 Gr/min), on IGUR-1 unit. At 1-1.5 hr 
after the irradiation, all animals were subjected, under 
an intravenous thiopental anesthesia, to a piercing GW 
of the soft tissue of the thigh from a Margolin 5.6 mm 
handgun. At 24 hours after the trauma, primary sur- 
gical treatment (PST) of the wound was done, with a 
local infiltrational anesthesia using 0.25% novocaine 
solution, to remove the nonviable tissue. The subse- 
quent local treatment was conducted by using conven- 
tional general surgical ward procedures with a daily 
change of the dressing. 


The experimental series was comprised of 30 animals. 
Dalargin 10 pg/kg was administered daily (starting 
from the PST date) intramuscularly into the intact 
extremity for 14 days. The first control group consisted 
of 30 animals with gunshot wounds alone, the second 
group was comprised of 30 animals with combined 
radiation/wound damage (CRD). They received as a 
placebo isotonic sodium chloride solution in an equiv- 
alent volume. 


The effect of dalargin on the local gunshot wound 
healing was estimated by the time of formation of the 
granulation tissue, the onset of epithelization, disap- 
pearance of the clinical signs of edema, and the total 
wound healing time. Morphological studies were done 
on days 3, 7, 14, 21, and 30 following PST. 


The influence of the peptide on the course of CRD was 
estimated by the number of surviving rabbits, the 
animals’ body weight, the morphologic composition of 
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peripheral blood, and the activity of certain enzymes in 
the blood serum, as well as the indicators of the 
hemostasis system and phagocyte functions of the 
neutrophiles. 


Neither GW, nor CRD resulted in the death of exper- 
imental animals during the 30-day observation period. 
However, the radiation exposure had a clear aggra- 
vating effect on the clinical course of the trauma. In 
contrast to unirradiated animals, the rabbits with CRD 
displayed a long-term body weight loss (by 15-20%) 
and a general decline of motor activity and elementary 
excitability, and were more prone to infectional com- 
plications: rhinitis, bronchitis, and enterocolitis (GW, 
10% of animals; CRD, 30% of animals). The hemato- 
logic change in CRD was also more significant. While 
GW animals displayed no substantial change in the 
hemoglobin content and the peripheral blood mor- 
phology (except for the initial leucocytosis), the ani- 
mals with CRD, even in early days after PST, showed 
a distinct anemia, which persisted throughout the 
observation period, as well as leuco- and thrombocy- 
topenia. Hyperenzymathemia (for the first 7 days) was 
observed both in GW and CRD (in fact, in the latter 
case, it was even less pronounced). On the other hand, 
the change of the hemostasis system was stronger in 
animals with CRD: they displayed a prolonged 
increase of fibrinogen level in blood serum, and the 
fibrinase activity was noticeably reduced, whereas this 
indicator in animals with GW increased only slightly. 


The CRD group was also characterized, as compared 
with the first control series, by a distinct reduction in 
the phagocyte activity of neutrophiles (the ratio of 
phagocyte cells to their total number) and the phago- 
cytosis completion coefficient. 


The difference in the dynamic of the local course of the 
wound healing process in the control animals and the 
experimental series consisted primarily in a later 
development of the signs of reparative regeneration in 
case of CRD. The unexposed rabbits developed foci of 
granulation tissue and wound epithelization | or 2 
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days earlier than\those exposed to radiation (see table). 
In CRD, the wound was clear of purulent exudate by 
days 12-14, while in the first control group this 
occurred on days 8-10. As seen from the Table, the 
healing of GW in case of radiation exposure was 
delayed by an average of 2-5 days. 


Generally, the data show that the combination of 1.5 
Gr radiation with GW represents a serious bodily 
damage associated with considerable disruptions of the 
homeostasis and depressive effect on the reparative 
generat \n processes in the wound. 


In these conditions, the administration of dalargin 
produced a certain improvement in the general status 
of the animals, lowering the incidence of infectional 
complications (down to the level of the first control 
group). There was an obvious reduction in the degree 
of hematological, biochemical and immunologic dys- 
functions. Unlike the rabbits of the second control 
group, the CRD animals treated with dalargin exhib- 
ited a lowering of hemoglobin concentration and a 
reduction in the blood erythrocyte count much less 
severe, which continued for just 14 days (as opposed to 
30 days in the control group). The number of leuko- 
cytes in the dalargin-treated animals was decreased less 
and recovered more rapidly. No thrombocytopenia 
was observed. Dalargin had virtually no effect on the 
degree and duration of hyperenzymathemia, while the 
indicators of the blood coagulation system in experi- 
mental animals were recovered faster and their disrup- 
tion was less than in the second control group. The 
drug had an obvious positive effect also on the char- 
acteristics of nonspecific body resistance, especially 
the phagocyte activity of neutrophile granulocytes. 


In animals with CRD, dalargin not only had a positive 
effect on the characteristics of the general physical 
status, but also accelerated the reparative regeneration 
in GW and reduced the degree of inflammatory reac- 
tion. As seen from the table, the time of GW healing in 
this group was virtually the same as in the rabbits of 
the first control group. 
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Development Periods of Local Reparative Processes in a Gunshot Wound (in days) 














Group First Signs of Granulation Onset of Epithelization of Disappearance of Wound Healing 
Tissue the Wound Surface Extremity Edema 

First control group (GW) 6.10.3 4.60.2 8.60.5 23.80.4 

Second control group 7.50.3! 5.50.21 9.60.4 26.20.5! 

Experimental group (CRD 6.40.22 4.30.12 8.10.62 22.60.52 

+ dalargin) 

















Notes: 1!.Differences are significant (relative to the first control group P < 0.05. 2.Data relative to the second control group. The morphologic study 
indicated that, in animals treated with dalargin, a distinct demarcation of necrotized tissue, with separation from the viable tissue, occurred already 
on day 3 post-CRD and the degree of edema was smaller than in the second control group. The surface layers and the interior of the wound dis- 
played intensive formation of the granulation tissue, which grew on intermuscular conjunctive tissues along the dying and viable muscle fibers. By 
day 7, the dalargin-ireated rabbits displayed a well-formed epidermal regenerate tissue in the wound (both in the entry and exit perforations). The 
regenerate consisted of large cells with a large light nucleus and basophilic cytoplasm rich in RNA and glycosamineglycanes. The regeneration pro- 
cess evolved toward the center of the wound canal, which was filled with granulation tissue. The tissue included horizontally oriented fibroblasts 
and a large number of capillaries. The wound canal also contained, in the vicinity of the perforations, the formation foci of the conjunctive scar 


tissue. 





On day 14 post-PST, the animals with the dalargin 
background displayed, along with continuing forma- 
tion of the conjunctive scar tissue and epithelization of 
wound edges, signs of transformation of the scar tissue. 
By day 20, in most cases a complete wound healing was 
achieved, followed by a restructuring of the scar tissue. 


In animals of the second control group (with CRD) 
epidermal regeneration was recorded on day 14 after 
PST. The relationship between the epidermis and the 
derma was disrupted, as indicated by an inward growth 
of epithelium around the wound edges. Necrotic 
masses surrounded by conjunctive scar tissue were 
found at the center of the wound canal. Even 20-30 
days after CRD, no final filling of the wound canal 
with the scar tissue was observed in the animals that 
were not treated with dalargin, despite complete grow- 
ing-over of the wound perforations and epithelization 
of the wound surface. 


Our experiments have confirmed previous data [6] on 
a favorable effect of dalargin upon local reparative 
processes in CRD. The drug administratior produced 
a faster and a more distinct demarcation of necrotized 
tissue from viable tissue, reduced the edema in trau- 
matized tissues, shortened the period of the inflamma- 
tory reaction, stimulated the proliferation of epidermal 
cells and formation and transformation of granulation 
tissue, and ultimately, accelerated the GW healing. 


The reduced level of post-radiation hematologic 
change (leuco- and thrombocytopenia) in experimental 
animals was probably associated with the so-called 
cytoprotective properties of the peptide, due to its 
anti-adrenergic (stress-limiting) effect, which inhibits 
the influence of lipids on peroxide oxidation and 
proteinase activity, as well as due to other mecha- 
nisms, mediated through the stimulation of opiate 
receptors of the chromaffine cells of the medullary 
layer of the adrenal glands, the marrow cells, and the 
peripheral blood [8]. 


The lesser degree of lympho- and neutropenia and 
preservation of phagocyte functions of granulocytes in 
experimental animals indicate a favorable effect of 
dalargin on the cell immunity status and nonspecific 
resistance, i.e., an immune-modulating action of the 
peptide. This fact may not only have reduced the 
incidence of infectional complications in the treated 
rabbits (as opposed to irradiated wounded animals), 
but also affected favorably the course of the inflamma- 
tory process in GW. 


Lymphocytes are known to play a crucial role in 
regulating reparative and compensatory hypertrophy 
due to pronounced morphogenetic activity [2]. In this 
context, one can hypothesize that the site of protective 
action of dalargin upon lymphoid cells also plays an 
important role in the mechanisms optimizing the 
course of not only the inflammatory-alternative phase 
of the reparative process in GW, but also of the other 
stages of this process: proliferation and reorganization. 


The prevention of the characteristically heightened 
blood seepage from damaged tissues observed in con- 
trol groups that was achieved with dalargin in the 
experimental animals and the resulting lower level of 
blood loss anemia (which apparently was of a post- 
hemorrhagic type) can be attributed to the drug’s 
ability to reduce thrombocytopenia, as well as to its 
normalizing effect on the fibrinase activity. A reduc- 
tion of this enzyme’s activity has been previously 
observed both in radiation disease and in CRD [7]. It 
is associated with the structural disruption of fibrin 
fibers and a lower adhesiveness and aggregativity of 
blood platelets, which ultimately reduces the strength 
of the hemorrhagic thrombus. In addition, the weak- 
ening of the post-radiation inhibition of the fibrinase 
activity induced by the peptide helps formation and 
stabilization of a viable fibrin clot in the wound, which 
provides a matrix for the activity of microphage and 
fibroblasts and can be a favorable factor for reparative 
regeneration in a gunshot wound in case of CRD [5]. 
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The results of this study indicate that dalargin has a 
favorable effect on the course of radiation- 
compounded trauma, reducing the gravity of the radi- 
ation component of the damage and stimulating local 
reparative processes in a gunshot wound. 
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sponsoring organizations. For additional information 
or assistance, call FBIS, (202) 338-6735,or write 
to P.O. Box 2604, Washington, D.C. 20013. 
Department of Defense consumers are required to 
submit requests through appropriate command val- 
idation channels to DIA, RTS-2C, Washington, D.C. 
20301. (Telephone: (202) 373-3771, Autovon: 
243-3771.) 


Back issues or single copies of the DAILY 
REPORTs and JPRS publications are not available. 
Both the DAILY REPORTs and the JPRS publications 
are on file for public reference at the Library of 
Congress and at many Federal Depository Libraries. 
Reference copies may also be seen at many public 
and university libraries throughout the United 
States. 
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